Introduction
The utilization of videolaryngoscopy in operating room cases involving difficult airways has become common place. Operating room cases involving the removal of goiters falls within this difficult airway case classification. Goiters often involve a number of anatomical locations and result in many implications to the airway and vascular structures. This can lead to upper and lower airway obstruction, laryngeal malacia, and lymphatic and vascular congestion causing edema that will further compromise the patient's airway. In patients with identified difficult airways we recommend the utilization of videolaryngoscopy to secure the airway due to the ability of this technique to be faster, easier and cause less trauma.
Presentation of case
A 60-year-old African American female presented to the emergency department with hoarseness, dysphasia, choking episodes, and swelling of the face and eyes. On review of systems the patient complained of snoring, dyspnea, wheezing, palpitations, and lower extremity edema. Her past medical history includes thyroid goi-ter, asthma, and obstructive sleep apnea. She is a current smoker of tobacco and cocaine. Home medications include Ipratropiumalbuterol 0.5-2.5 mg/3 mL solution four times per day, Ventolin HFA 108 (90base) mcg/ACT aerosol solution 2 puffs q 4 h PRN, Singulair 10 mg PO q HS, nicotine patch 12 mg/24 h 1 patch to skin once a day, Vitamin D 5000 IU twice per week, Tylenol 500 mg 1 capsule PO q 6 h PRN.
Computed tomography of the neck with IV contrast revealed a massive diffuse enlargement of the thyroid gland with numerous additional nodules ( Figs. 1 and 2 ). The right lobe measures 6.5 × 7.5 cm × 9.1 cm. The left lobe measures 10 × 8.1 × 9.2 cm. The thyroid isthmus measures approximately 6.3 × 6.6 × 4.0 cm. There is some mild narrowing of the airway along the lower aspect of the thyroid. There is symmetry throughout the oropharynx. There is no significant adenopathy. Vascular structures are intact. The surgeon had moved her status from elective to urgent upon seeing her the morning of surgery in pre-operative holding. Vital signs were: Blood Pressure = 130/80, HR = 80, RR = 18, T = 98.6 F, SaO2 = 94%. Physical exam revealed a H = 5 4 , W = 193 lbs., Body Mass Index = 33.12, obese female with a massive goiter and gross tracheal deviation to the right. The patient was transported to the operating room. After head up, ramped positioning on the operating room table she was premedicated with midazolam 2 mg IV and 0.2 mg of glycopyrrolate. The airway was topicalized with aerosolized benzocaine. After pre-oxygenation, 100 mcg of IV fentanyl was administered and a preliminary awake laryngoscopy with the Glidescope was attempted to determine if this technique would provide an adequate laryngeal view for instrumentation. The vocal cords were visualized and after additional pre-oxygenation intubation proceeded using lidocaine 50 mg, propofol bolus 150 mg, and succinylcholine 200 mg. The Glidescope view on intubation revealed a Cormick-Lehane grade 1 view of laryngeal aperture. A 7.5 internal diameter armored tube was unable to be passed through the cords. Two-provider ventilation was established and the patient was ventilated easily. The Glidescope was again used to pass a 7.0 internal diameter endotracheal tube easily through the glottis to secure airway. The surgery successfully removed the mass and the patient did well in the perioperative period (Fig. 3) .
Discussion
The use of videolaryngoscopy in patients presenting with airway pathology including, but not limited to a goiter should be carefully considered as a first line tool over direct laryngoscopy. This patient population benefits from thorough pre-operative evaluation, as there are a number of risk factors specific to patients with goiters that predict difficult intubation and ventilation due to upper airway obstruction. It is in the best interest of the patient for the anesthesiologist to intubate quickly to avoid prolonged obstruction, minimize trauma and avoidance of difficult to intubate circumstances. These goals are more likely to be achieved with videolaryngoscopy over direct laryngoscopy.
Several authors have described risk factors for difficult intubation in patients with goiters. Independent risk factors identified are older age, Cormack-Lehane grade 3 or 4, cancerous goiters, tracheal stenosis on imaging, increased neck circumference, decreased mouth opening, larger goiters, and pathological changes in airway anatomy [1-4,] . These identifiable factors should alert the Anesthesiologist that the patient may be difficult to intubate and therefore, direct laryngoscopy may be insufficient in securing the airway. Other authors have found only traditional difficult to intubate risk factors in the thyroid pathology group and dismiss these goiter-specific risk factors [5] . Despite these differing findings, the video laryngoscope has been shown to be more useful than direct laryngoscopy in patients with risk factors for difficult intubation. Specifically, there is decreased time of intubation attempts, fewer repositioning maneuvers, and it provides better visualization of the glottis [6] .
A study of flow-volume loops in patients with goiters determined that upper airway obstruction in this patient subset might not be appreciated, as patients are often asymptomatic [7] . This should prompt the Anesthesiologist to consider the duration of intubation as the patient's airway may be further obstructed after induction medications are administered. The time to intubate patients undergoing thyroid surgery has been shown to be less with a video laryngoscope than with a direct laryngoscope and also decreased scores on the Intubation Difficulty Scale (IDS) [8] .
Voyagis Et Al. looked at 4742 consecutive patients undergoing general anesthesia. This research found that there is increased risk of difficult intubation in patients with goiters compared to the general population without risk factors for difficult intubation [4] . It has also been shown that IDS scores are higher in patients with goiters [2] . However, other authors refute any difficulty in intubating patients with goiters compared to the general population [9] . Bensghir et al. conducted a prospective study of 105 patients presenting for thyroid surgery and compared direct laryngoscopy to the Airtraq and X-Lite devices while excluding patients with difficult intubation risk factors. Regardless of the presentation of difficult to intubate incidence among patients with goiters, patients with goiters were shown to have a lower IDS scores when a videolaryngoscope was used compared to direct laryngoscopy as well as lower Cormack-Lehane scores [8] . In the general population, the Glidescope has shown to improve glottic view and decrease intubation attempts as well as time to securing the airway [10] [11] [12] .
Griesdale et al. performed a meta-analysis comparing the Glidescope to direct laryngoscopy. Although there was improved first attempt success and decreased time to intubation for inexperienced users with the Glidescope, experts showed no such difference. There was however an important finding that the Glidescope was associated with improved glottic visualization especially in patients with potential or simulated difficult airways. In patients with difficult airways, videolaryngoscopy was more effective in providing visualization of the glottis [13] . Another meta-analysis was concurrently performed by Lu et al. which also supported the notion that videolaryngoscopy provided a more rapid and accurate intubation particularly by novices and difficult airways when compared to direct laryngoscopy [14] .
Many patients with a goiter will present for the purpose of thyroidectomy. The use of a neural integrity monitor (NIM) endotracheal tube in this procedure has decreased morbidity related to the recurrent laryngeal nerve. It is imperative that correct placement of a NIM tube be confirmed for optimal use. The video laryngoscope provides gentle and more accurate placement of the NIM tube [15, 16] . An additional benefit of using videolaryngoscopy is that confirmation of correct NIM tube placement can be confirmed by the surgeon in addition to the anesthesiologist, providing greater confidence of correct placement by all OR personel.
Conclusion
The anesthesiologist has many techniques to choose from when confronted with goiter. In comparison to direct laryngoscopy, video laryngoscopy has shown a benefit in terms of ease of use, time to intubate, first attempt success, lower Cormack-Lehane scores, and lower IDS both in patients undergoing thyroidectomy and patients with difficult intubation risk factors. Its use should be considered as a first line tool to intubate these patients.
Goiters can extend to a number of anatomical locations with many implications on airway and vascular structures. This can lead to upper and lower airway obstruction, malacia, and lymphatic and vascular congestion causing edema. The implications can cause various problems in securing the airway and therefore further study is warranted for reliable techniques in these similar but distinct circumstances.
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